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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device which is simple in 
structure, has h^^^^n^o^^j^g.U.^it, can make ^ bright dis play and 
enables high time sharing driving. 

CONSTITUTION: A short-pitch c holesteric liquid cr ystal layer r eflect s 
light in the prescribed rotating direction of a specific wavelength 
(prescribed red) and allow s thejransmissi^qf light in a.reyerse direction. 
J^lorselfftion-la yers which reflect th^Jight circularly.polarized with.a 
sp ecifj c ^aye length by utilizing the property, double refractive layers 
which have prescribed jgta rdatio n at the time of electric field impression 
and are laminated on these color selection layers and selection layers which 
&Ilaw the sej£!.c.tLye_transmission of the output light of the double refractive 
layers are laminated. The color selection la versJ.l which aredisgpsed on 
lighyhieldingjaxers and cgn gist of a cjiolestericjiquid crysta l toj^flest the 
Figh t of theL spe dfic^w a vejen gth, phase difference JI lms_22 which are 
laminated on the color selection layers 1 1 and have prescribed retardation, 
liquid crystal layers 23 which are laminated on the color selection layers 1 1 
and have means for impressing electric fields and a polarizing plate 30 are 
laminated. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the LCD using wavelength-selection nature. 
[0002] 

[Description of the Prior Art] It had from the former the advantage in which power consumption was small and an electric 
field effect type liquid crystal display could constitute a thin drop. Although the most typical thing of such a drop pinches a 
chiral pneumatic liquid crystal layer which is shown in JP,51-13666,A with a crossed Nicol, if a viewing angle is not a 
penetrated type again narrowly, practical contrast will seldom obtain it. This is the fault mainly produced by the optical loss 
and the viewing-angle dependency of a polarization shaft by the polarizing plate, in order to improve responsibility and a 
vie wing-angle dependency, also in the display which enlarged **** of a pneumatic layer and used birefringence nature, 
generally an optical loss exceeds 50% and an optical loss increases further with a VCF in a color display. And in a penetrated 
type display, a lighting means is needed for a tooth back, about [ that a drop becomes thick ] or power consumption becomes 
large, and this reduces the advantage of a liquid crystal display. 

[0003] On the other hand, the liquid crystal display of the so-called guest host type which adds a color, or a white tailor type 
is in a chiral pneumatic liquid crystal. Although its color is vivid and the color which gets used to a liquid crystal molecule is 
required for it in order that this may restrict the electro-optics-property that a color is peculiar to liquid crystal, the 
combination of the liquid crystal which has the property which was electrically excellent with such a color has not resulted in 
practical use. Although there is also a proposal of the cholesteric-liquid-crystal drop of a short pitch which uses the tinction 
phenomenon by the temperature dependence of liquid crystal for a display, the drop to which improvement in the speed of a 
color stability and a display speed is satisfied is not obtained. 

[0004] Although there are some which furthermore use light scattering by the focal conic organization or the Williams domain 
organization and the reflected type display is also possible, in order to use the electro-optics-effect depending on the natural 
chiral capacity of liquid crystal, the force which restores the status of a basis after electric-field elimination has only the array 
performance which the liquid crystal itself has, and is slow. [ of a speed of response ] Although what shuts up and 
encapsulates liquid crystal to the macromolecule resin of the three-dimensions network-porous material which can also be 
called this enhancement is shown in ****** the official report of No. 502128 [ 61 to ], JP,62-223I,A, etc. A vivid color 
display to which there is little change of the amount of light transmissions which liquid crystal controls for a resinous 
principle, contrast is low, the color of a light filter is further observed always and palely with the transmitted light and a resin, 
and the saturation of a lighting fraction becomes [ an astigmatism LGT fraction ] high with an achromatic color at the time of 
a color display was not able to be performed. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, it is actual that the high LCD of the optical use luminous efficacy which can 
change with practical use that an idea is wonderful in the use luminous efficacy of light being very low in material or since 
there are many technical probrems which should solve others does not exist in which liquid crystal. 
[0006] 

[Means for Solving the Problem] this invention is what accomplished specific wavelength in view of such a point paying 
attention to the presence of a cholesteric liquid crystal reflected very efficiently. The laminating of the color selection layer in 
which the light which carried out the circular polarization of light to specific wavelength is reflected, the birefringence layer 
by which has a predetermined retardation at the time of electric-field impression, and the laminating was carried out to the 
color selection layer including the liquid crystal layer which had the impression means of the electric field at least, and the 
selection layer which makes the output light of a birefringence layer penetrate alternatively is carried out. 
[0007] Moreover, it has this invention with the polarizing plate by which the laminating was carried out to the color selection 
layer which consists of a cholesteric liquid crystal in which the light of the specific wavelength arranged at the layer which 
presents shading nature or the dark color is reflected, the phase contrast layer which has a predetermined retardation over the 
abbreviation whole region of the light by which the laminating was carried out to the color selection layer, the liquid crystal 
layer which has the impression means of the electric field by which the laminating was carried out to the color selection layer, 
and the liquid crystal layer. 
[0008] 
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[Function] By this, it is reflected in the status that there is no almost absorption in a color selection layer, in case a liquid 
crystal layer is passed, the status of polarization changes with the existence of the electric field, red, blue, and each green light 
are taken out in the status that there is no almost absorption of the light of one polarization status in a selection layer, and the 
light of the polarization status of another side is intercepted efficiently. 
[0009] 

[Example] The principle of this invention is first explained using drawing 1 . 10 consists of a cholesteric-liquid-crystal layer 
to which the circular polarization of light of the light of the specific wavelength which is the color selection layer to which the 
circular polarization of light is respectively carried out to two or more wavelength, for example, is respectively different, the 
red who is specifically the three primary colors of light, blue, and each specific green wavelength is carried out in drawing 1 . 
20 is a birefringence layer with the predetermined retardation by which the laminating was carried out to the color selection, 
layer 10, and consists of a super twist pneumatic liquid crystal layer with the electrode. 30 is the selection layer which consists 
of a polarizing plate, and makes the output light of the birefringence layer 20 penetrate alternatively. 
[0010] In such an easy configuration, according to the retardation of the birefringence layer 20, if the light which passed the 
birefringence layer 20 turns into the circular polarization of light, the light of the predetermined hand of cut of the 
predetermined wavelength of the color selection layer 10 will be reflected, and it will be observed by the selection layer 30. 
Moreover, the observed coloration is lost when the retardation of the birefringence layer 20 does not form the circular 
polarization of light to the predetermined wavelength of the color selection layer 10. Therefore, the polarization shaft of the 
selection layer 30 is defined in the predetermined orientation, and if it sets up so that the reflected light of the color selection 
layer 10 can observe in either at the time of the electric field of the birefringence layer 20, or the non-electric field, a tinction 
display of a positive or a negative can be performed. 

[0011] Drawing 2 is a cross section of the LCD of this invention example constituted according to the starting principle. In 
drawing, 40 is a substrate with a black tinction layer, and should just be taken as the layer which presents shading nature or 
the dark color if needed [, such as making the color of a display clear or making contrast high ]. 
[0012] 1 ljs tricol or selection lay er which consists of a cholesteric liquid crystal in which the light of the specific 
wavelength arranged at the tinction layer of a substrate 40 is reflected, and an electric-field impression means for a display 
control to make reflect the circular polarization of light of the predetermined orientation of the light of specific wavelength, 
and to penetrate the opposite circular polarization of light of the predetermined orientation consists of a 
cholesteric-liquid-crystal layer which it does not have, and is formed as three kinds of repeat stripe patterns corresponding to 
the three primar y colors. The cholesteric liquid crystal used for such a color selection layer 1 1 can use the ^ 
polymer-liquid-crystal material with a cholesteric layer which is shown in JP,57- 165480, A or JP,61-137133,A, for example, 
when an acrylic machine and a cholesteric liquid crystal use for a siloxane ring the thing which performs combination with 
other rings and which was combined with the periphery by turns, for example Although the electric field are not impressed 
while displaying this cholesteric liquid crystal, since the cholesteric orientation of a spiral must meet the optical axis Make 
-OH base add to an acrylic machine in order to raise the adhesion with the support substrate 40 of the color selection layer 1 1, 
or It is desirable to consider to enclose a polymer liquid crystal in having made the cholesteric dielectric anisotropy combined 
with the siloxane ring specify in performing an intention by the electric field or the magnetic field, for example, having made 
the dielectric anisotropy negative, and having impressed the electric field in the thickness orientation the cholesteric first stage 
etc. Moreover, since temperature dependence can be made small by designing pertinently extraordinary-index no(T) ne(T) 
temperature dependence spiral pitch P (T) since it has wavelength-selection nature by the cholesteric pitch and an 
extraordinary index ne (T) is proportional to the temperature dependence of liquid crystal order-parameter S (T) or additive 
property is realized, such a cholesteric-liquid-crystal layer blends the cholesteric liquid crystal from which a pitch is different 
so that a predetermined color can be chosen. Since the light of a RLC will also reflect the light of a RRC when the circular 
polarization of light is carried out if the cholesteric liquid crystal adjusted so that it might do still in this way and color 
selection might be performed to red, blue, and green wavelength is constituted from a layered product of the color selection 
layer which carries out the molecular rotation of each opposite direction, the light of almost all predetermined wavelength will 
be reflected, the use luminous efficacy of light becomes remarkably high, and a bright clear display can be performed. 
[0013] The laminating of 21 is carried out to the color selection layer 11, and it is a birefringence layer with the 
predetermined retardation, and consists of a phase contrast layer 22 which has a predetermined retardation more preferably 
over the abbreviation whole region of the light which consists of poly-vinyl alcohol etc., and a liquid crystal layer 23 which 
has the impression means of the electric field which consist of a transparent electrode 23 1 by which matrix arrangement was 
carried out. This birefringence layer 21 is the thing which makes light penetrate with the circular polarization of light when 
there are no electric field, it has a retardation which changes the circular polarization of light into the linearly polarized light 
and the electric field are given by the phase contrast layer 22 and the liquid crystal layer 23. You may stick the coat which 
may extend the phase contrast layer 22 on an electrode substrate, and was beforehand adjusted to the predetermined rate of a 
birefringence. The super twist pneumatic (STN) liquid crystal layer with the twist angle on a spiral of the so-called twist 
pneumatic (TN) liquid crystal layer and a liquid crystal molecule large [ the liquid crystal layer 23 ], Or what combined these 
liquid crystal layers, the so-called active matrix elements, such as TFT and MIM, or the active matrix substrate can be used. 
[0014] 30 is the selection layer which consists of a polarizing plate by which the laminating was carried out to the liquid 
crystal layer 23, makes light penetrate alternatively according to polarization of the output light by reflex, for example, can 
use a linearly polarized light plate, a circular polarization of light plate, etc. 
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[0015] Thus, since a short pitch cholesteric liquid crystal reflects the light of the predetermined orientation to the light of the 
wavelength chosen in the spiral pitch, and makes the light of the predetermined orientation penetrate and the light of other 
wavelength regions is not affected If the case where the cholesteric liquid crystal of the color selection layer 1 1 is a red RRC 
is taken for an example, the light which carried out the right-handed circularly polarized light among red light will penetrate, 
the light of the left-handed circularly-polarized light will be reflected, and light of other color wavelength will be shaded and 
absorbed in the tinction layer of a substrate 40. The light of the red left-handed circularly-polarized light reflected by the 
cholesteric liquid crystal results in a selection layer slack polarizing plate by the phase contrast layer and the liquid crystal 
layer. If the color selection layer 1 1 is the layered product of a RRC and a RLC, it will reflect and a light red [ the great 
portion of] will result in a polarizing plate, since it is alike with the existence of the electric field and a phase progresses only 
in pi, since retardation adjustment of the birefringence layer is carried out, or a retardation is broken down, in the selection 
layer 30, the color of a display turns into an achromatic color (black), and is penetrated at the time of the electric field at the 
time of the non-electric field, and the color of a display turns into red 
[0016] 

[Effect of the Invention] Like the above, since the electric field are not impressed to the liquid crystal which uses the light of 
the wavelength region effectively paying attention to the light of ^pgcificj^axgleng^ moreover uses, 

wavelengtii-sel^^ if it is in this invention, high level technique can use electric responsibility etc. as it is by the 

liquid crystal layer which carried out the laminating, and it can display the bright high time-sharing drive with sufficient color 
contrast. ' " " 



[Translation done.] 
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